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(54) LHRH- Antagonists in the treatment of fertility disorders 

(57) This inventions relates to the preparation of a 
medicament to be applied in the field of treating infertil- 
ity disorders with or without assisted reproduction tech- 
niques. In particular the improvement is directed to use 
a n LH : RH Antagonist preferabely Cetrorelix for prepara- 
ti on ofarfmedicament applied in the method of treating 
jnfertintxdisordets b y inducing follicle growth hy arimiPT 
istration of exogenous gonadotropins and in adm inister- 
_ing_the LH-RH Anta^ongn^ch^contai ns an amoUn Tcir' 
LH-RH An t agonist as low as only to" suppress eri dog^ — 
enou s LH but the FSH secretio n is maintained at a na~ 

urai level ana tne individual estrogen development is riot 

affected. When using the preparation, the follicle devel- 
opment must not be in each case externally stimulated 
(e.g. by the addition of gonadotropins) but can be main- 
tened by endogenous gonadotropins. Advantageously . n ~2 

the preparation can be given in the range of 0. 1 to 5 mg [ ^ / 

of Cetrorelix / day during a multiple dosing posoilogy. 
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Description 
Background- 

The reasons for unsuccessful attempts to establish 
a pregnancy can equally be attributed to male and 
female fertility disorders. Today many different assisted 
reproduction techniques are available which often are 
used for the .nduction of multiple and synchronuous fol- 
licular growth in order to obtain fertilizable oocytes 

The current standard-treatment to induce multiple 
follicular development is based on the administration of 
high doses of HMG (Human Menopausal Gonadotro- 
ph resulting in ovarian hyperstimulation. After having 
reached a suita Dle degree of mat uration, thpn nv„„^ 
4^±£Hfi!!^ (Human Chor-' 

Jon^o^d otTo^i^order to obtain a sufficient numb er 
°l222^g^ltrr ^ en the clinic-infr astructure^ 

£I!Ei!gBiiitegu^ recov- ~ 

ery of oocytes by abdominal or transvaginal puncture 2 
mtracorporal or extracorporal fertilization of oocytes by 
different techniques and embryo replacement into the 
uterus Routinely, the beginning wagngnry is supported 
by addit^aTid min istrahons of HCu or pmnggtgr ^— 

Today this treatment is applied to cliSc^nditio^ « 
of male and female infertility. Complications that are fre- 
quently observed during the hyperstimulation procedure 



^p remature surges of luteinizing h ormone (LH) at 

follicles inc^ced-Fbub?equent cancellallon of the 
treatment occuring in about 25% of the patients and 

B: ovarian hyperstimulation syndroms induced by 
exogenous gonadotropin es which in severe cases 
require hospitalisation and are life-threatening 



ity is represented by th e use of the LHRH an ionic 
.Cetrorelix (INN),, In firiTclinical trials, shortleTrntTiiT 
ment with Cetrorelix rented in a complete ^ of 
premature LH surges during stimul ated ryrtoc "^rr 
jgnmcantly reducidTTeed.of HMG. Pup to th« immed r 
ate suppression of gonadotropins by this antagonist the 
unwanted stimulatory phase and also the withdrawal of 
estrogene produced by the agonists can be avoided and 
he duration of treatment can be shortened significantly. 
In addition, rt was recently shown that a single injection 
of an antagonist, piven in the mid follicular phase can 
[ adequatelyj uppjsTpTimature LH surges 



, JjL gg? to av°M Prernature U+suroes. today 

"^adminisTraTioTro TWe ^ d rugs a conTpWsuppres- 
sion of endogenous gonadotropins by desensitation of 
pituitary cells and down-regulation of there receptors 
Subsequently, the gonadotropin levels can be controlled 
by exogenous injection and the pituitary is refractory to 
the stimulation of LH-release by increasing levels of 
estradiol. Disadvantages are represented by a long 
reatment period until the suppression and down-regu 
lation occurs and by the occurrens of estrogene with- 
drawal symptomes and disturbance of the normal 
menstrual cycle and also by frequent hormone determi- 
nations in order to evaluate the time of onset of suppres- 
sion. Subsequently high dose HMG treatment is 
initiated for ovarian stimulation. 

The pathogenesis of the above mentioned hyper- 
sgi ulation s/ndrom is not completely understocd~buT 
today it is thought to be associated with the use of HCG 
for ovulation induction and luteal phase support 

One recent approach within the treatment of infertil- 



Invention 

5 

Despite of the improvementsde^ribed above the 
treatment modalities all aim at treating the patients wit h 
the highest possible dose of exogenous gonadotropins 
in order to hyperstimulate multiple follicular develop- 
' ment and hence, the treatment regimens still need to be 
jmpipveajn terms of reducing severe adverse ev*ertT 
improving patient's compliance and reducing costs' 
Recent data obtained with Cetrorelix showed that there 
are surprising new advantages for the treatment of male 
and female infertility. 

In animal experiments and clinical studies with Cetrore- 
lix, it was possible to induce an arrest of the normal 
unstimulated follicular growth by multiple or single injec- 
tions. The effect was observed with doses being 
extremly low. This resulted in the new possibility to 
manipulate the time of ovulation during a normal, not 
exogen gonadotropin- stimulated cycle, without affect- 
ing the viability of the growing follicle. In case of inade- 
quate folliculare growth related to treatment with LHRH- 
Antagonists, low dose and short term administration of 
gonadotropin or other trophic compounds will compen- 

mL th A e f effects - s j*«sgysraL^ st °PP ina the 

jjlSS^gta gonist treatment, it i s p^sapTeToTetth^n^r 
maJ^vulaBoTr occur or to in duce it by exoge^s" 
rrtariieolSfiQprff inH.rafoW ■rt,^ r^r7r.T^grr^--^-T: 2 



b«_pertormea_Dy administration of'sTalidard HCG'oFby 
administration ofTHRH"and by LHRH agonistic ana- 
logs. ■ 

"Tne~ described treatment alternatives are com- 
45 pletely new, since they only exist if the preceeding treat- 
rSL? LH - sur 9 e - contr ° l performed with an 
LHRH-Antagonist. In animal and clinical studies with 
Cetrorelix it was shown that the responsiveness of the 
pituitary to LHRH or agonistic analogs is preserved 
so under these conditions. Contrary to this situation the 
pituitary can not respond after agonistic pretreatment 
for LH-surge control due to receptor down-regulation In 
addition, the possible use of other ovulation inducing 
agents than HCG. results in a reduced incidence of 
55 ovarian hyperstimulation syndroms. 

On the basis of the described results, for the first 
time it is possible to use normal, non-gonadotropin- 
st.mulated cycles for assisted reproduction techniques 
including sperm injections, by determining the time of 



2 
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ovulation by the duration and dose of Cetrorelix given. 
Especially in conjuction with the method of ICSI (Intra- 
Cytoplasmatic-Sperm-lnjection) this antagonist- 
dependent treatment modality facilitates the inclusion of 
m-{sub-)fertile males into this kind of fertility treatment. 
Due to the direct injection of male garnets capable for 
fertilization, this method has a high success-rate and 
hence, allows the harvest of only one follicle for fertiliza- 
tion. In addition, the use of LHRH-Antagonists like 
Cetrorelix in the descibed manner reliefes the patient 
from severe ovarian hyperstimulation and significantly 
reduces the costs of a treatment cycle. 

Example 

238 patients were treated with Cetrorelix by subcu- 
taneous injection of Cetrorelix Acetat-Lyophilisat. 
134 patients were treated with multiple doses and 104 
patients with single or dual doses. ThemuJtjB|e_doses 
are^ O.25 mg /day or h igjier/The sin gle dose was 3 mg or 

higheT ' ' " " " - ■ — — 

No premature LH surge was seen in an^atien^inder- 
going controlled ovarian superovulalion ^c^ffisted 



4. No pretreatment for 14 to 21 days before start of 
HMG 

5. Fit into normal menstrual cycle 

=> No modification of physiological menstrual 

cycle pattern 
=> No hormonal withdrawal syndromes before 

stimulation 

6. No or only ultrashort-term residual effects after 
ovulation induction 

7. No residual effects during and following embryo 
transfer 

8. No ovarian cyst formation before start of stimula- 



~ , ■ ■"■^'"^rnuui ii ui as& i 5 iea 

dosagp-pultipie doses-Were applied for 3 to a"rmxi- 
mumoflO days dependent on follicular development. 
As a result 71 pregnancies were obtained = 30.0 % 
. 38 of 134 following the multiple dose regimen = 28.4 % 
\ 33 of 104 following the single/dual dosage regimen = 
31.7% 

Following treatment 44 babies were born that 
means 15 following multiple doses and 29 following sin- 
gle/dual doses. 16 pregnancies are still ongoing. 
Table shows I this in particular. 
[The table III shows an absolute prevention of any pre- 
mature LH surge. Furthermore, FSH secretion is main- 
tained at a natural level and therefore the individual 
estrogen development is not affected. 

The main advantages in controlled ovarian stimula- 
tion (COS/ART) with Cetrorelix are : 

1 • New therapeutic principle 

=> For COS/ART 

=> In the prevention of premature LH surges Uni- 
form and continuous follicular synchronization 
Uniform and continuous estradiol development 
Very low LH-values for optimal follicular devel- 
opment FSH development not affected 

2. Short treatment duration of 3 to 7, max. 14 days 

=> Short term exposure during follicular develop- 
ment 

=> Low medication exposure during follicular ; 
development 

3. No flare-up but immediate hormonal response 



20 9. Reduction of dose of gonadotropins 

(Jable II (flow chart) shows an example on a typical 
treatment start and duration of HMG and Cetrorelix in 
patients to undergo controlled ovarian superovulation 
25 for ART. 



1. Use of an LH-RH Antagonist for preparation of an 
x> medicament applied in the method of treating infer- 
tility disorders by administering an LH-RH Antago- 
nist and inducing follicle growth by administration of 
exogenous gonadotropin which contains an 
amount of LH-RH Antagonist as low as only to sup- 
s press endogenous LH but the FSH secretion is 
maintained at a natural level and the individual 
estrogen development is not affected. 

2. The preparation according to claim 1 for use in a 
? method of treating infertility disorders by adminis- 
tering a LH-RH Antagonist and inducing follicle 
growth by administration of exogenous gonadotro- 
pin wherein the antagonist is Cetrorelix. 

: 3. The preparation according to claim 2 for use in a 
method wherein the follicle growth is stimulated 
with other substances than exogenous gonadotro- 
pins. 

4. The preparation according to claim 2 for use in a 
method wherein after the inhibition of the action of 
natural LH caused by the LH-RH Antagonist, prefer- 
abely Cetrorelix. the follicle development is not 
externally stimulated (e.g. by the addition of gona- 
dotropins) but maintened by endogenous gonado- 
tropins. 

5. The preparation according to claim 2 wherein the 
amount of subcutaneously given Cetrorelix is in the 
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range of 0, 1 to 5 mg of Cetrorelix / day during a mul- 
tiple dosing posology. 

6. Use of an LH-RH Antagonist for preparation of a 
medicament for controlled ovarian stimulation in 5 
which Cetrorelix is applied starting cycle day 1 to 
10, preferabely on day 4 to 8 and ovulation can be 
induced between day 8 and 18 of the menstruation 
cycle. 

w 

7. The medicament according to claim 1 wherein the 
LH-RH Antagonist is given as a single or dual sub- 
cutaneous dose in the range of 1 mg to 10 mg, pref- 
erabely 2 mg to 6 mg. 

is 

8. The medicament for controlled ovarian stimulation 
in which the LH-RH Antagonist, preferablely 
Cetrorelix, is applied according to claim 7 starting 
on cycle day 6 to 10 and ovulation can beinduced 
between day 9 to 1 6 of the menstruation cycle. so 

9 - , The medicament_accorriinr| to claim 6 whereas the 

ovulation isTiduce<fl5yrecTm 



1 0. The medicament according to claim 6 whereas the 25 
ovulation is induced by native LHRH 

11. The medicament according to claim 6 whereas the 
ovulation is induced by a LHRH agonist. 

30 

12. The medicament according to claim 6 whereas the 
ovulation is induced by HCG 

13. The medicament according to claim 8 wherein 
native LHRH or a LHRH agonist are given to avoid 35 
luteal phase supplementation in preventing the 
negative effects of HCG during the luteal phase. 

14. The medicament according to claim 8 wherein rec. 
LH, native LHRH or LHRH agonist are given to 40 
avoid hyperstimulation syndrome. 
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